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PREFACE 


This paper presents a problem in the financial manage- 
ment of two million dollars. in an age when a million has 
almost ceased to be a practical measure of dollars of Federal 
spending, the devotion of four months study to such a small 
sum of money might appear to be a waste of time, at least to 
some persons. Yet the two million dollars of concern here is 
an important sum of money, for it pays for the transportation 
of 25,000 Marines to summer training each year. It is impor- 
tant to the officers and men who must administer the funds, 
Since they are responsible for preventing over-obligation and 
over~-expenditure. It is also important to the individuals 
who make the travel possible each year, the taxpayers. Thus 
any valid solution to the problem of estimating travel costs, 
the problem studied for preparation of this paper, will be 
important to at least a few individuals. 

Sincere gratitude is extended to the Officers and Men 
of the Division of Reserve of the Marine Corps who helped in 
the study of Reserve travel. Special thanks are offered to 
Captain James S. G. Turner, U. 5S. Marine Corps, who not only 
presented the problem as worthy of study, but also gave his 
time in abundance to the study during the first four months 
of 1959. Without his profound knowledge of the problem area, 
and his frequent beneficial suggestions and criticisms, this 


paper could not have been written. 
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CHAPTER I 


INTRODUCTION 


The Organized Marine Corps Reservel currently consists 
of 221 major units scattered throughout the United States, and 
Ll unit located in Hawaii. To provide a membership adequate to 
justify the expense of maintaining Reserve Battalions, compa- 
nies and batteries, units are located in or near major urban 
areas. The densely populated cities generally have two or 
more units located nearby, with one major unit serving as a 
"controlling" organization, and the remaining unit or units 
serve as "satellites" of the controlling unit. Each unit is 
a member of a Marine Corps Reserve and Recruitment District, 

a geographic division of the 48 contiguous states into 7 
broad areas. Thus each unit falls under the control of the 
Director of the particular Reserve and Recruitment District 
in which the unit is located. The District Directors are 
under the command of the Commandant of the Marine Corps. The 
Director, Marine Corps Reserve, is the Commandant's cognizant 
staff officer for Reserve functions. Thus the Marine Corps 
Reserve organizational pattern can be best described as de- 


centralized operations centrally controlled, 


leround Reserve. The Air Reserve is not considered 
in this paper, 
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ri. 


The Armed Forces Reserve Act of 1952, as amended by 
the Reserve Forces Act of 1955, provides for an annual Active 
Duty for Training period of 17 days or less for all Organized 
Reserve Unit members in a 48 Drill Pay Status* (a member paid 
for each drill attended up to 48, ss opposed to the much less 
numerous 24 Drill Pay Status members, who may attend 48 drills, 
but who will be paid for only 24).3 To meet this legal re- 
quirement, the Commandant of the Marine Corps assigns each of 
the 221 continental units to Annual Field Training at one of 
about 16 instellations scattered throughout the country. The 
costs of transporting the units to and from Annual Field 
Training aggregate about $2,000,000 annually, and represent 
about 10% of the appropriation entitled "Reserve Personnel, 
Marine Corps." The problem of attempting to estimate accu- 
rately the costs involved in transporting the units is 


studied in this paper. 


The Problem 
Members of the Training Branch, Division of Reserve, 
Headquarters, U. S. Marine Corps, assign specific units to 


specific installations for Annual Field Training. At the 


eu. S. Congress, Armed Forces Reserve Act of 1952, 
Public Law 476, 82nd Cong., 2nd Sess., July 9, 1952, Secs 208 
and 233(c); as amended by U. S. Congress, Reserve Forces Act 
of 1955, Public Law 305, 84th Cong., Ist Sess., August 9, 1955. 


30nly 48 Drill Pay Status members are considered in 
this paper. 



















Fhe Lu) | 
OU [ee om et ew ieee” NT 
‘ci (Le te) Gee” a oak Th OH Bete 
<tey wee st hat ott ie et gt ee 
-' = o ~ omega & Oe ey 
«Sher ee oe ae eee 
sean A tite ot Ete ghee eet diy or Ei Dea 
- et ae et ome ama OF @ Dee 
5 4) gee er are Sere op Orie > 
o® ee 
04 ys tinal aah eee 
Dee me liga SO Beale 
a ee Se 
~~ = & ie S> ee, er} _ 
Aut a eter iagecnnee le 

" 











— 


sci ee | 








' 





a 
14 = sen” ee @~eeee) O eeee : 
APO Tet ahd’ ee ee © 4 reo 


ow ATR ea — i: a 
— xt tot: 
oP ie amine 24, > 


ai = Geka st lisa wax 
























time of preparation of budget estimates (15 to 18 months in 
advance of the actual travel) assignments can, for many sound 
reasons, ve classified as most tentative, and are frequently 
changed during the many months after budget estimates are sub- 
mitted. Again for many sound reasons, the only completely 
stable rule followed in assigning specific units for training 
is that no unit SHOULD be sent to the same installation in 
two successive years. Thus the budgeteer (a member of the 
Budget Section, Logistics Branch, Division of Reserve) has 
only a vague idea of the actual destination of any chosen unit 
when he is preparing the budget estimates. 

To get to their undeterminec destination, members of 


a unit generally travel together as a group, in a legal status 
Ly 


avel Regulations, 


of group travel, as defined by Joint Tr 





although a limited number of men may travel inéividually in 
some cases. These groups range in size from about 20 to 
about 360 men. The actual number of men froma specific unit 
who will attend Annual Field Training is virtually impossible 
to estimate 15 to 18 months in advance, since the unit 
strength will probably change, sickness may develop, and most 
importantly attendance is mainly voluntary. Thus the budg- 
eteer has only a vague idea of the specific number of nen 
from a specific unit who will actually attend Annual Field 


Training. 





“the Secretary of the Army et al, Joint Travel Regula- 
tions, (December 22, 1950, with all changes through April 1, 
1959), par. 4100. 
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To get to their undetermined destination, the groups 
of undetermined size may travel via any of eight different 
transportation media, at rates which vary not only among the 
media but also within the media (chartering a bus as opnosad 
to individual bus tickets, for example). Transportation to 
and from terminals is frequently required, as in allowance 

for meals en route. The transportation eventually utilized 
by a specific unit will be affected by the number of men who 
actually go, the availability of specific types of trans- 
portation at the time, and the distance to be traveled, but 
is virtually impossible to detarmine 15 to 1% months in 
advance.” 

For a single unit, a graphic representation of most 
of the nossible variables in travel to and from Annual field 
Training is presented in Pigure I. Multiplying Figure I by 
221 gives sone idea of the problem facing the budgeteer. 
Thus, to put the problem in its most pessimistic form (and 
none too frivilously), the budgeteer must apply a price to 
the following statement: the movement of an undetermined 
number of men to and from an undetermined destination via 
an undertermined method of transportation. And, he'd better 
be right! As the incumbent Budget Officer, Captain James &, 
G, Turner, USMC, put it: "This is the only area of the 
Reserve Personnel appropriation where we aren't sure of 

The problem is further compounded since the final 
assignment of transportation is made about 30 days in advance 
of travel by an organization belonging to the Department of 


the Army, (under the Single Manager Concept), the Military 
Travel Management Agency. 
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pnythine."° "The Marine Corps urgently needs to develon a 
system of estimating travail costs far in advance of the 
actual travel, for the prupose of securing and defending 
appropriations; and needs a system of estimating travel costs 
at the time incurred, for purposes of financial management."/ 
The purposes of this paper are: to present and analyze 
the detailed background of the problem; to describe and dis- 
cuss a study made which provided a reasonably reliable mathod 
of estimating the total mileage traveled annually: to present 
an analysis of available cost data, and to present conclusions 


end recommendations drawn from the mileage and cost studies. 


Sconversation with the writer during February, 1959. 


7Momorandum to the writer, dated February Le, W659. 
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CHAPTER II 


BACKGROUND 


Before any new method of estimating Annual Field Trein- 
ing travel costs could be found, the details surrounding the 
problem area had to be examined. This Chapter presents, in 
brief, the detailed background of the problem sketched in 
Chapter I. The steps followed in presenting this background 
material are: 

lL. Presentation of the appropriation structure, 
to determine in what format costs must be reported. 

2. Analysis of the assignment of specific units 
to specific bases, to determine what the budgeteer will know 
about assignments at the time of preparing budget estimates, 
and what policies he has for guidance. 

3. Presentation and analysis of the factors affect- 
ing attendance at Annual Field Training, to determine what 
attendance eRciake taxe tive budgetesr can use. 

4, Presentation of some tentative conclusions con- 
cerning the methods of travel units will use, drawn from the 
geographic distribution of units and destinations. 

5. Presentation and analysis of the accounting 
system uncer which travel costs are reported, to determine 
what help the accounting system can give the budgeteer. 

6. Presentation of past and current methods of 


cost estimation, to determine in what ways they are inadequate. 
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Approvriation Structure 
Funds for the transportation of 48 Drill Pay Status 
personnel to and from Annual Field fraining are contained in 
the following classifications of the annual appropriation 


"Reserve Personnel, Marine Corps:" 


Activity 1 Reserve Personnel 
(Non-Aviation) 
Project 1G Travel, Active Duty Yor Training, 
Officers 
Sub-Project 1G1 Annual Tours, Training Pav Group A 


(Non-Aviation) 
Project 1H Travel, Active Duty For Training, 
Enlisted Personnel 

Sub-Project 1lH1 Annual Tours, Training Pay Group La 
The Director, Marine Corps Reserve, is the project manager, 
submits allocation schedules, and recetves allocations of 
funds. The detailed work of the Director's fiscal responsi- 
bilities is performed by the Budget Officer, Logistics Branch, 
Division of Reserve. Altnough Federal Budget estimates and 
reports of obligations tneurred must be submitted in confornm- 
ance with the above classifications, nothing prevents the 
costs being computed in the aggregate for all men, and an 
appropriate percentage of the aggregate being assigned the 


two Sub-Projects. The method of estimation proposed in this 


paper is an asgregative type. 


PU, Be, Department of the Navy, Headquarters, U.S. 
Marine Corps, Budget Hanyal, Headquarters, U, S,. Marine Corps, 
January 18, 1956, Appendix I, passim. 
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Assienment of Units 

Officers of the Training Branch, Division of Reserve, 
prepare detailed recommended assignments of all Reserve units 
to specific bases for annual field training. The Director, 
Marine Corps Reserve, reviews and approves the recommended 
assignments and acting in the name of the Commandant of the 
Marine Corps, orders the units to the specific bases. 
Tentative assignments are first made in about April of the 
year preceeding the year of travel. After many changes, 
assignments become official upon issuance of a Marine Corps 
Order, generally in January of the year of travel. The 
Marine Corps Order is subject to numerous changes before the 
travel period actually begins. 

In making the assignment of an individual Reserve 
unit to a specific base, the Training Branch has no written 
ord@rs, directives or guidance to follow. Destinations are 
chosen primarily upon the basis of suitability for the train- 
ing destred for various types of units. Fisure 2 shows the 
bases to be utilized during 1959. Extant oral policy govern- 
ing the assignment of units provides: 

lL. No unit shall be sent to the same base in two 
consecutive years, except when such action is: 
a. Unavoidables or 
bo. Necessary for economy reasons (the prime 
example being the Hawaii unit which never 


leaves Hawaii). 
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Bases To Be Utilized During The Summer Of 1959 


Marine Corps Schools, Cuantico, Virginia, 

Marine Corrs Base, Camp Lejeune, North Carolina. 

Landing Force Training Unit, Atlantic, Little Creek, Va. 
Marine Corot Recruit Depot, Parris Island, South Carolina. 
Marine Corps Air Station, Cherry Point, North Carolina, 
Marine Corps Base, Camp Pendleton, California, 

Landing Force Tqaonong Unit, Pacific, Coronado, Calif. 
Marine Corps 3ase, Twenty-Nine Palms, California. 

Marine Corps Recruit Depot, San Diego, California. 

Marine Corns Cold Weather Traintng Center, Bridgerort, Calif. 
Marine Barraks, Valleio, Californias, 

U. S. Naval Base, Bremerton, Vashington. 

U. &. Naval Ammunition Depot, Hawthorne, Nevada, 

U. S&S. Naval Amaunition Depot, McAlester, Oklahoma, 

Marine Corps Supply Center, Aipany, Georgia. 

Marine Corps Supply Center, Barstow California, 

Marine Corps Air Station, Kaneohe, -, He 


Source: Marine Corns Order 154OR.15A, dated January 14, 1959, 


*The 27th Rifle Company, Pearl Harbor, T. H. is the only 
organized Reserve Unit going to Kaneohe, as it does every 
year, and neither Kaneohe nor the Rifle Company will be 
considered further in this paper. 


Figure 2 
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2. Cross country travel is to be avoided, except 
for Sast coast Anti-Aircraft Artillery units, 
which are habitually sent to the west coast. 

3. Units west of the Mississippi River, plus units 
in Minnesota and Wisconsin, habitually are sent 
to the west coast, 

lL... Units East of the Mississippi River, except as 
otherwise provided, are habitually sent to the 
east coast. 

5. Units in Indiana and Illinois are sent to an 
east coast base every third or fourth year, 
and otherwise go west. 

6. Hach unit will be sent to a Landing Force ‘Yrain- 
ing Unit (either Little Creek, Virginia, or 
Coronado, California, as appropriate) every 
third or fourth year. 

The only anticipated change to these oral policies is that for 
fiscal year 1961 and subsecuently, east coast artillery units 
will be sent to the west coast every fourth year. 

The budgeteer's problems would be vastly simplified 
if he could rely upon strict adherance to the six polictes 
enumerated above. In so far as practicable, the Training 
Branch does follow the policies, but their own problems demand 
deviation. For example a large Air-Ground exercise at Camp 
Pendleton, California might have to be filled up with east 


coast units. Occasionally a base will be "closed" to Reserve 
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training for a year, as happened to Parris Island several 
years ago. In the main, however, the budgeteer can utilize 
the six policies as guidance for his budget planning. 

The budgeteer's real problem in this area arises 
once the first tentative assignments are made. Shortly there- 
after, the changes begin. A unit commander feels he can get 
a better attendance at a different time - changing his unit's 
schedule causes another unit to be reassigned. A unit 
commander discovers he can't obtain the appropriate means of 
transportation to get to the base assigned in the maximum 
travel time ~ his unit is reassigned. Air units can't meet 
a scheduled Air-Ground exercise - dozens of units are re- 
assigned. The reasons for reassignment are quite sount, and 
reassignment is necessary, but as pointed out by Chapter I, 
the budgeteer thus never knows exactly which unit will go 


where until the travel is actually performed. 


Attendance of Personnel 


Only Reserve members who first enlisted after August 
8, 1955 are legally obligated to attend Annual Field Training.@ 
Since the remaining, and far more numerous, members are under 
no obligation to attend, the actual volume of attendance de- 
pends upon many factors, among which ares 
Ll. Conflicts with civilian employment or education. 


2. Sickness. 





2armed Forces Reserve Act of 1 2, loc. cit. 
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3. The Destination. (For example, Parris Island, 
S.C., sometimes draws a low unit percentage 
attendance, for reasons best known to anyone 
who has ever been there in mid-summer). 

4. Leadership within the unit. (An enthusiastic 
and capable commander can probably get a high 
attendance percentage under any circumstances). 

5. Fluctuations in the membership of the unit. 

Even among those men legally obligated to attend, certain 

valid excuses may be offered for non attendance, such as job 
or educational conflicts. Thus, during the budget perioc, 
accurate attendance estimates for specific units are impossible 
to achieve, although the Manpower Section, Administrative 
Branch, Division of Reserve, produces reasonably accurate 
statistical estimates of the total attendance at Annual Field 
Training. Since individual unit figures are unreliable, the 
budgeteer must devise a system of preparing budget estimatss 
based upon use of the estimate of the total number of men to 


attend Annual Field Training. 


Method of Travel 
As pointed out in Chapter I, predicting, 15 to 18 
months in advance, the actual transportation media which will 
be used by a specific unit is virtually impossible. Some a 
priori deductions can be made about media usage, however. 
Since Annual Field Training is habitually of fifteen days 


duration, to provide the maximum possible training time, 
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logic demands that no more than one day be expended in travel 
in each direction. Therefore, a priori, units located between 
the Rocky Mountains and an area just east of the Mississippl 
River are quite likely to utilize some form of air travel, as 
are units in the upper New England and upper North West areas. 
Units bordering the zones just described are quite likely to 
utilize air travel or overnight train, and units situated 
quite close to their destinations are likely to utilize bus 
travel, Travel and cost data for calendar 1957, the only 
such data now available, are discussed in Chapter IV, wherein 
the above a priori deductions are tentatively borne out. 

The budgeteer must study media usage data as it becomes 
available, with the hope of finding an overall usage pattern 
that lends itself to preparation of budget estimates. 


Costs of Travel 


The costs of travel performed are known to the 
budgeteer only tentatively, and quite late after the fact, 
This situation is caused, in part, by the Marine Corps' 
accounting system, which does not lend itself to producing an 
accurate figure for a specific type of Reserve travel. All 
expenditures for Reserve travel are reported under the follow- 


ing system: 
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Accounting Expenditure 
Project No. Account No, Description 
iS | Officer Travel 
74.600 Ground Officers 
™4610 Aviation Officers 
4.3 Enlisted Travel 
74.620 Ground Enlisted 
T4630 Aviation Enlisted, 


In both Projects, expenditures for Annual Field Training 
travel are lumped with, and are virtually undistinguishable 
from, expenditures for a whole gamut of Reserve travel, rang- 
ing from individual officers and enlisted attending schools, 
to the travel of many thousands of six month trainees to and 
from recruit training. Thus fiseal accounting records at 
best can give only a very broad picture of the obligations 
and expenditures for all types of Heserve travel as a whole. 
Even this broad picture is not available for some months 
after the close of the fiscal year, because of delays in sub- 
mission and payment of carrier's bills. At the time travel 
costs are finally available, they are of purely academic 
interest, since the opportunity to expand or contract planned 
expenditures for the current fiscal year has vassed. Thus 
the budgeteer must reserve funds to cover unexpected fluctua- 
tions in costs, thereby depriving the Reserve of the use of 


all the funds appropriated, 


au, 8. Devartment of the Navy, Headquarters, U. S. 


Marine Corps, poets Under The Appro eerie Military 
Personnel, Marine Co " "Reserve Personnel, Marine Corps 


and ard e Corps oo * (Marine Corps Order 7301. ie 
August L 1958), with Changes h and 2. 
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The situation described in the preceeding paragraph 
complicates another problem of the budgeteer. Units do not 
make a report of obligations incurred for Annual Field Train- 
ing for the simple reason that, until the carrier finally 
works out the bill perhaps three months later, no one knows 
how much the bill will be. Yet the budgeteer must submit to 
the Bureau of the Budget a monthly statement of evligs tiem,” 
Since actual obligations are not available, he must estimate 
them, without the aid of even reasonably current fiscal 
accounting data. Thus the budgeteer needs a system of pre- 


paring budget estimates which will also work for estimating 
obligations. 


Estimating, Past and Current 
Through 1957, budget estimates for Annual Field Train- 


ing travel were derived by: (1) taking the tentative assignment 
of each unit, (2) calculating the mileage from the unit to the 
destination and back, (3) estimating the number of men from 

the unit who would attend, (4) guessing the medium of trans- 
portation to be used, (5) pricing the resulting man-transport- 
miles for each unit, and using the total of all units as the 
budget estimate.” The rates developed were also used for 
estimating obligations. Albeit based upon many laborious 


hours effort, the figures derived were no better than sheer 





Wr S. Bureau of the Budget, Instructions Relating 
To Apportionments and Reports On Budget Status, (Circular No, 
Av34, July, 1957), sec. 


File "“Intiial FY1958 Budget Estimates, RPMC, " 

? 9 3 
Budget Section, Logistics Branch, Division of Reserve, Head- 
quarters, U. S&S. Marine Corps, for example. 
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guesswork, for the many reasons already disclosed in this 
paper, 

Realizing that a substantial error in estimating Annual 
Field Training costs could easily result in overobligating or 
overexpending the appropriation, officers of the Division of 
Reserve conducted a lengthy study of the problem during the 
winter of 1957-58. The study involved a large volume of 
correspondence with Reserve units, a searching of the account- 
ing system for needed travel vouchers, and other laborious 
effort, in an attempt to ascertain the exact costs per man 
of Annual Field Training travel during the summer of 1957. 
Data was gathered on: (1) the method of travel of each unit; 
(2) the number of men traveling with each unit, (3) the costs 
of traveling, both "main haul" and to and from terminals, 
and (4) the costs of meals en route. Because the accounting 
system could not provide full disclosure, a few main haul 
travel costs were never found and meal costs had to be esti- 
mated. Since some bills had not been submitted at the time 
of the study, a few main haul travel costs had to be estimated. 
In the aggregate, however, an apparently reasonably accurate 
average cost per man was developed from the study. Since 
this cost figure ($74.97 per man)® represented a much more 
reliable guide than previous guesstimates, in March, 1958, 


6File, "AFT 1957 Study," Budget Section, Logistics 
Branch, Division of Reserve, Headauarters, U. S. Marine Corps. 
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all previous obligation estimates for Fiseal Year 1958 Annual 
Field Training Travel were adjusted to reflect this figure, 
and it is still being utilized, both for budget estimates and 
for obligation estimates. No other use was made of the data 
gathered for study, 

The use of an historical dollar figure for present 
planning is hazardous, since carrier's rates may have changed, 
and more importantly, the present travel pattern may have no 
relation to the pattern which produced the cost of $74.96 per 
man. Thus the average cost per man, although a distinct 
improvement over past methods of estimation, still does not 
meet the needs of personnel responsible for management of funds 
for Annual Field Training travel. <A similar cost survey could 
be done annually, and in fact is now being done for 1958, and 
is planned for 1959 travel, but the workload and cost involved 
in the study are such that a continuing study is not feasible. 
Further, the present method of studying the problem provides 
no indication of the relationship of one year's costs to 
another's, and no indication of the travel pattern. A change 
in the accounting system to provide adequate disclosure, 
though costly, is necessary, and is being studied as a long 
range objective by the Fiscal Division, Headquarters, U.S. 


Marine Corps. 
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Summary and Conclusion 

The following summarizations and conclusions are drawn 
from the detailed background of the nroblem, as presented in 
this Chapter. 

l. The budgeteer may use any reasonably accurate 
method of producing estimates of the costs of Annual Field 
Training travel. 

2. The budgeteer can't determine the final assign- 
ment of specific units to svecific bases at the time of budget 
preparation. 

3. Attendance can be accurately estimated only in 
the aggregate, and not by specific units. 

u, The budgeteer can't plan on having up to date 
obligation and expenditure data to help his planning. 

5. Accurately estimating costs of travel, by 
specific units, is impossible. 

6. Use of an historical dollar cost per man for 
estimation of costs of travel is inadequate, 

Thus the problem can be solved only through use of some 
aggregative svstem of cost estimation. The budgeteer needs a 
system which utilizes an estimate of total attendance, an 
estimate of mileage to be traveled, and an estimate of current 
costs per mile traveled. fuch a system must be flexible and 
and simple to use, and must bear a known relationship to past, 
current, and planned travel patterns. A proposed method of 
estimation fitting these reauirements is discussed in the next 


two Chapters. 
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CERAPTER IIT 


A STUDY OF THE MILEAGE PROBLEM 


The analysis of Annual Field Training travel presented 
in the preceeding Chapter permits the problem of cost estima- 
tion to be subdivided into three smaller problems. These 
problems are: (1) men - how many men will attend? (2) miles - 
how far will the men travel? and (3) cost - how much will the 
travel cost? Within these three smaller problems only one 
immutable factor can be found - the mileage from each unit to 
each of its likely destinations. Since the total attendance 
can be estimated accurately at present, the unsolved problems 
are mileage and cost. As mentioned in the preceeding Chapter, 
the Division of Reserve is studving the costs of travel. The 
missing piece of the puzzle, then, is mileage. To supply this 
piece, three questions were asked, (1) Can a single mileage 
figure be derived which will represent the actual average miles 
each man will travel annually? (2) Would such a figure be 
accurate and subject to frequent verification? and (3) Could 
travel costs be estimated accurately through multiplying such 
a mileage figure by the total number of men to attend, and 
multiplying the result by average costs per man-mile? This 
Chapter and the next will present affirmative answers to these 


questions. 


20 









ee ee ee | 
elie tee ee ee 
ro : is a4 

hel ei ke Or: ee TH Bee we 
ee ee A 8 wnt tbe 
es tie ee walle eet aot a eit Vie Lael 
. ) +n ae te gee eee od ree Sele? 
cower tact ot tenet eclenren ee hb = 
ed ee — 
ate Latte neey 0) 6L bested ree 4 viahee ode - 
— jew Te eee ot) parle | elt ye Seared « - 
eee ee ee ee ee - 
Gm) «eaelise oe MP Oe ere cette ‘ewer ;ooe : 
aeie ipteee’ leew wt) errr Cw: om hoe 7 

aan!) © a ee 4c! pete - sites HLM sa 
eee, a ee mwa Bee sweet 

ue ULE ge Cee eliep atiewat abewnl rae at Raiee f 
- a i oe ities, Vite, Ce te welt sania 
Oe tee ce cree eer oe fey et te re 


well 4 reer oVjew i'*Ve Vamue Ase pee bal ee ret? 
teebingt 


a” 


















— 
4 





















21 


The stens followed in presenting the answers to the 
questions posed are: 

lL. A presentation of the basic approach to the 
mileage problem, to indicate the assumptions and deductions 
upon which the study of mileage from units to likely destina- 
tions was made. 

2. A presentation of the actual pattern of assign- 
ments of units to bases, to determine to which destinations 
to measure mileage. 

3. A presentation of the mileage computations, to 
include the steps followed, and logic used, in (1) deciding 
what kind of miles to use, (2) creating a mileage table, (3) 
deriving a single average, or mean, mileage, (4) determining 
whether the mean mileage accurately reflects the travel pattern, 
and (5) demonstrating how the mean mileage can be verified by 
the budgeteer. 

4%. <A brief mention of how the mileage figure can 
be used in preparing cost estimates. 

Since the system of estimating travel costs which is 
proposed in this paper requires a different form of costs than 
the Division of Reserve is now using, a separate Chapter is 


devoted to costing the proposed system. 


Approach to the Mileage Problem 
The basic assumption upon which the mileage problem 


was studied is that since all other factors change, only some 
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use of the immutable miles involved in travel can serve as a 
foundation for preparing budget estimates and obligation re- 
ports, The first deduction made was thet since the destina- 
tion of a specific unit frequently changes, the pattern of 
assignments of units would have to be studied to determine 
where each of the 221 units is likely to go over a period of 
years. Having determined the likely destinations, the actual 
mileage from each unit to each of the destinations would be 
computed, and an arithmetic mean taken for each unit. The 
second deduction was that this mean should represent the 
annual mileage, on the average, traveled by the unit and the 
men in the unit. The third deduction was that a single 
arithmetic mean of the 221 unit means should represent the 
annual mileage, on the average, traveled by all the units and 
all the men, if such a mean could be shown to be a valid rep- 


resentation of the travel pattern. 


The Pattern of Assignments 
Against the background of assignment policies outlined 


in Chapter II, page 9, the traffic at all destinations was 
studied for the calendar vears 1957-59. The results, or the 
plans, showed a similar distribution for all three years, 
although some few minor destinations were dropped during the 
period. The planned traffic for 1959 is shown in Figure 3. 
Figure 3 does not show all the destinations listed in Figure 
2 since Cherry Point, N. C. was included with Lejeune, and 
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Coronado was included with San Diego. In both cases the 
installations in question are virtually next door to each 
other. To determine to what destinations mileage should be 
computed, pure judgement was applied. Figure 3 shows Quantico, 
Bremerton and Barstow to be inconsequential traffic recipients. 
Vallejo, Hawthorne and McAlester were also regarded as rela- 
tively inconsequential, which left eight major destinations 

to which to compute mileage. Albany might have been discarded 
except that the installation is growing in importance and is 
likely to receive more traffic in the future. Use of the 

eight major stations for 1959 accounts for 93.48% of the men 
traveling, and 92.77% of the units traveling, which are both 


adequate percentages for cost estimation. 


Mileage Computations 

Having decided upon the destinations to utilize, a 
choice of the type of miles had to be made, either rail and/or 
air and/or bus, ‘Since any measure from furlongs to miles, 
consistently applied, would give the same relative results, 
the choice was made on the basis of availability. The Official 
Table Of Distances provided a ready source of surface (rail 
and bus) mileages,- Thus the shortest surface mileage was 
computed from each unit to each likely destination. Appendix 
I contains the results of the computations. Appendix I is 


line Chiefs Of Staff, USA & USAF, Official Table OF 
Distances, (AR 55-60, AFM 177-135, December 1%, 1953), 
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Organized Marine Corps Reserve Units 
Planned Assignments For Annual Field 
Training For the Summer Of 1959, 


Base To Which Estimated # Percent Number Percent 
Assigned: of Men of Total Of Units of Total 
Men Units 
Quantico 106 635 1 ot 5 
Albany 1,019 3.32 7 7.17 
Parris Island 1,591 Sly 16 72h 
Little Creek 3,512 UT ke? 23 10.41 
*Le jeune 9,467 30.92 67 30.32 
Pendleton 5,180 16.92 35 i. 
**San Diego 3,223 10.5 26 11.77 
29 Palms 3,361 10.9 23 10.41 
Bridgeport L,270 Yh 3.62 
Vallejo 803 2.64 5 2.26 
Hawthorne 506 1.65 uy 11 
McAlester 305 LO uy yout 
Bremerton 159 52 1 j 
Barstow 10 036 1 ot 5 
TOTAL 30,616 22lL 


Source: Marine Corps Order 1540R.15A, Dated January 14, 1959. 


* Includes Cherry Point, North Carolina. 


** Includes Coronado, California. 


Figure 3 
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the first, albeit minor, contribution of tnis paper, since the 
mileages for Reserve travel had never been assembled before, 
and when needed, were puzzled out individually, accompanied 
by the headaches and temporary blindness induced by the 396 
pages of the Official Yable Of Distances. Although calculated 
with care by three persons (the writer among them), the mile- 
ages in Appendix I undoubtedly contain some errors subject 

to later in-use correction. 

Appendix I also contains the mean of the miles fron 
each unit to its likely destinations. This mean represents 
the miles the unit should annually travel, on the average, 
over a period of years. The mean of the 221 units were total- 
ed, and the mean of the means, 1,096 miles was taken. This 
last figure, in theory, should represent the miles all 221 
units should annually travel, on the average, over a period 
of years, Perusal of the "Mean" column in Appendix I reveals 
a wide dispersion of the individual means about the group mean. 
The standard deviation, 570 miles, is immense, but, as will 
be later established, does not affect the use of the mean for 
budget purposes. 

The mean mileage of 1,096 miles, by itself, does not 
reflect any variation in the size of the units. Therefore 


each unit mean mileage was weighted by multiplying by the 


Computed by usings ¢ = pV EX * ey ° 


The standard deviation of the individual raw miles is approx- 
imately 600. 
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number of men in the unit who are available for Annual Field 
Training in 1959." The unit man-miles were totaled and 
divided by the total number of men. This process of first 
inserting and then withdrawing the men caused the nean to 
shift from 1,096 miles to 1,119 miles. The last figure theo- 
retically represents the miles each man should annually travel, 
on the average over a period of years, assuming no change in 
the unit strengths. at first glance the mean of 1,119 miles 
should be a more accurate reflection of actuality than the 
mean of 1,096 miles. The weighted mean represents the groups 
of various size whereas the simple mean treats all groups as 
if they were the same size. For all the many reasons cited 
in this paper, however, the weighted mean is not usable. The 
impossible problem of predicting the number of men to attend 
from specific units again presents Itself. Thus what had to 
be established was whether the mean of 1,096 miles multiplied 
by the total number of men would give a man-miles product 
approximately equal to the total man miles actually traveled. 
The validity of using the mean of 1,096 miles for 
budget purposes was checked in the following manner: 
L. Letting X=miles, X—mean miles, Y= men, and 
Z units: 
A. Using the Official Table of Distances and 
the mileage table in Appendix I, compute, 


by units, the total man-miles (= XY ) for: 


ere Ee S-e ee Fete 





3 Manpower Availability, 31 Dee 58," Manpower Section 
Administrative Branch, Division of Reserve, Headquarters, U.S. 
Marine Corps. 
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1) Actual 1957 Travel; 
2) Planned 1953 Travels and 
3) Planned 1259 Travel, 

3B. Compute by years: 
iL) Whe totel wnitsa (22 ); 
2) The total miles (2X ); 


3) The mean miles (og 3 ant 
= 


4) The total man-miles ( X=Y). 
C. Plot and fit freehanc curves tos 
1) A base (horizontal scale) consisting 
of 4O groups of 100 miles each (1-100, 
101-200 etc): 
2) Two frequencies (vertical scales) 
consisting of: 
a. The number of men traveling in 
each mileage group on ons chart; 
and 
b. The number of units traveling in 
each mileage grour on a second 
chart. 
The results of curve fitting are shown in Figure 4, 
For comparability of magnitude, both units and men are expressed 
ss a percentage of the total numbder of units or men for a 
particular year. Appendix I has been reduced to similar curves 


for nurposes of comparison. The curves are all roughly the 
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same shane, which shows in graphic form that both units and 
men are stmilarly distributed, and that tne travel pattern 
is apnroximateLly the same from year to year. Since the unit 
curves approximate the man curves, the unit mean mileage of 


vr 


1,096 is useable for computing man-nmiles.”" For example, 
multiplying 1,094 by the total men traveling each year, and 
compering the product with the total man-miles ( 2XY¥ ) in 


each year, gives the following results: 


225 se 4 Error § Error 
1957 26,790,624 26,542,157 243 467 0.9 
1958 39,482 5304 39,155, 534 326,770 0.8 
1959 33,788, 584 33,397,510 391,074 1.2 


An error of 1% or so is a highly acceptable rate for Federal 
Budget purposes. An error of overestimation is more desire- 


able than an error of underestimation, from the viewpoint of 


+The standard deviation does not affect the validity 
of using the mean in this case since the units are spread 
geographically over the curves shown in Figure 4, Thus the 
Midwest and Great Plains units are located at the high mileege 
end of the curves, etc. In addition, the distribution of units 
to bases each year prevents sending all units the longest, or 
the shortest, distances, for Albany and San Diego, being the 
longest distance from most units, would either be overrun with 
Reserves, or vacant, neither of which is likely. Thus so long 
as the policies of assignment to the various bases remains un- 
changed, curves of future travel, planned or actual, should 
be shaped like the curves in Figure 4, 
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the appropriation sponsor, since it insures adequate funds. 
Since the error rate is small, and the error 1. ss on the 
proper side of the actual results, it seems safe to conclude 


that, so long as the policies upon which Appendix I were 


*The consistent overestimation is explainable as follows: 
a. In Appendix I each destination was given equal 
weight - a specific unit has an equal chance to be 
sent to any of the destinations for which mileage 
was computed. In the aggregate, however, examination 
of Figure 3 reveals the distribution of units to 
destinations is far from equal. fo be technically 
correct, each destination in Appendix I should have 
been assigned a weight and a weighted mean derived. 
Had this been done, the slightest shift in percent- 
age assignment of men to destinations could cause 
the appropriation to be over-obligated, when using 
the weighted mean for budget nurposes. The destina- 
tions were, therefore, deliberately left unweighted, 
which, because of the geographic distribution of 
the destinations, resulted in a mean mileage greater 
than that which would have been produced by weight- 
ing the destinations. 

b. Since 1,096 is the mean of means, the distribu- 
tion of units and men among mileage groups (as shown 
in the curves for Appendix I in Figure 4) has shift- 
ed to the right, resulting in a mean higher than 
that of any year distribution. The use of a mean 
larger than that of any year distribution is necessar 
at the outset, since any error of estimation must be 
an error of over-estimation. The use of a mean 
larger than the year group mean is necessary arith- 
metically, since the total man miles (=XY ) of each 
year distribution is larger than the total man miles 
( X Y ) of the same vear distribution. Even for 
Appendix I, the following results: 


= KY hn 
KEY 2 
Error 754,706 - an error of UNDER estimation 
of 2.1% 


Thus so long as the suggested checking procedure, 
which begins on this page above, reveals new curves 
to be substantially the same as curves for 1957-59, 
the use of 1,096 should give results accurate enough 
for budget purposes, and distinctly better results 
than past estimating methods. 
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calculated remain unchanged, the use of the unit mean mileage 
of 1,096 multiplied by the estimated number of men to travel 
will produce a man-mile figure acceptable for budgetary pur- 
poses. As a check, when the initial tentative assignment of 
units is made at budget time, the budgeteer can, in approxima- 
tely two hours, get the individual mileages from Appendix I 
corresponding to the assignments, create frequency distribu- 
tions, plot, and fit a freehand curve to the result, and 
compare with the curves in Figure 4+. Any material abberation 
will necessitate investigation. No material change will 
indicate the use of 1,096 miles. Every six months or so after 
submission of the budget, a replot of the data, incorporating 
all changes in destinations, should be made to determine 
whether the curve is being materially altered. Anv material 
change in the curve would require immediate action to fore- 
stall a possible over-obligation. 

Although costing will be covered in more detail in 
the next Chapter, costs should be mentioned to complete the 
proposed process of estimation. The budgeteer would produce 
his estimated costs by multiplying the total man miles by the 
most current costs per man mile. The budgeteer can utilize 
the mean of 1,096 miles for monthly reporting of estimated 
obligations in similer fashion. When he receives the totals 
from the arrival reports© he has only to multiply the total 





64 report submitted by each Reserve unit upon arrival 
at a base for Annual Field Training. The report shows the 
number of men who arrived for training. The Manpower Section, 
Administrative Branch, Division of Reserve receives the reports, 
and submits the data to the budgeteer, among others. 
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men who traveled in the month by 1,096, and apply the current 
cost per man mile to arrive at the estimated obligations for 
one way travel.’ (Simplicity of computations decreed the 

use of one-way miles throughout the mileage study, and when 
the figure of 1,096 is used, it must, of course, be doubled to 


get the round trip mileage). 


Summary and Conclusions 
The following summarizations and conclusions are drawn 
from the discussion and analysis of the study of the mileage 
problem, as presented in this Chapter. 

1. On the basis of existing units, and existing 
assignment policies, 1,096 miles is a reasonably accurate 
representation of the actual miles each man will travel annually, 
on the average. 

2. The figure of 1,096 miles is subject to frequent 
and simple verification. 

3. Since the Manpower Section's estimates of total 
attendance are quite accurate, multiplication of total atten- 
dance by 1,096 will give a reasonably accurate total man-miles. 

4, If costs per man-mile are estimated accurately, 
multiplying total man-miles by appropriate costs per man-miles 
will give a reasohably accurate estimate of the total costs of 
Annual Field Training travel, one way. 

7Annual Field Training begins and ends during a 90 day 
period. Thus at the end of any chosen month, a part of all the 
units have performed their travel. Since units are traveling 
from all sections of the country at any one time, 1,096 should 


represent the actual mean miles traveled during one month with 
reasonable accuracy. 
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At this point, all that remains is to determine accurate 
costs per man-mile. How to achieve such costs is the subject 


of the next Chapter. 





CHAPTER IV 


COSTING 


Costing the man-mile system proposed in Chanter III 
requires development of historical costs on a man-mile basis, 
and a study of the historical transportation media usage of 
Reserve personnel. Since cost data is available only for 
calendar 1957 Annual Field Training travel, the best that can 
be done is examine that data and make recommendations for 
future study. 

The Division of Reserve study of 1957 costs, praviously 
mentioned in Chapter II, was directed toward, and provided, an 
average total cost per man. No attempt was made to produce 
data on transportation media usage, or on costs for each trans- 
portation medium, although raw data was gathered in these areas. 
The 1958 cost deta are being studied in similar fashion, and 
the proposed study of 1959 costs is similarly programmed. To 
provide cost data to fit the system proposed in this paper 
necessitated restudy of the 1957 cost data, to produce: 

lL. The total units, men, and man-miles, traveled by: 
A. Government Airs 
B. Civilian Airs and 


C. Surface Transport. 
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2. The costs per man-mile of each method of 
travel, and the cost per man-mile of the total 
man=-miles traveled. 

The distribution of units and men, by regions, among 
the various transportation media is shown in Figure 5. The 
facts of obvious interest in this Figure are the regional. 
sources of transportation usage. The other West aréae quite 
obviously traveled entirely by air, and in terms of men, pre- 
dominantly by Civilian air. Most of the surface travel was 
generated by East Coast Units, yet one third of the East Coast 
men traveled by Government air. Thus the a priori deductions 
made in Chapter II concerning meida usage are borne out, at 
least as far as one year's cost data can do so. A representa- 
tion of the aggregate travel pattern is shown in Figure 6, 
which indicates that the largest single block of man-miles was 
traveled by Civilian air, with an almost equal quantity travel- 
ed by Government air. Thus almost 80% of the total man-mniles 
traveled were done so in aircraft. Although no legitimate 
conclusions can be drawn from one year's cost and media usage 
data, areas of interest can be highlighted. If 1953 and 1959 
data reveal the same patterns as the 1957 data, man-miles could 
by priced as 40% Civilian air, etce., with strong confidence 
in the resulting dollar estimates. Such a system of pricing 


mMan-miles would be vastly superior to the use of an historical 


a a aie 


luainly the units in the 8th and 9th MCRRD.(La., Texas, 
Ark., Okla., Ia., Cole., Minn., Wise., Mo., Nebr., and Kan.) 
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Organized Marine Corps Reserve Units 
Actual Travel Pattern For Annual Field 
Training, Summer, 1957, Media Usage. 


AAA 
Far Other Total Arty.Ind.EKast Total of 
LT. Unit Round West West West &Ill. Coast All Unit 
Trips: (1) 
Surface 20 0 20 9 62 91 
Govt. Air 17 19 36 9 33 78 
Civ. Air 1 19 20 12 2 34 
Ship 2 g 2 0 0 3 
Total LO 3 we 30 97 205 
a. # Of Men: 
Surface 2 4657 © 2,697 i610) 5,951 9,769 
Govt. Air 1,274 1,287 2,501 644 2,927 6,072 
Civ. Air 82 2,181 2,263 1,402 319 3,984 
Ship 28h _ O 234 2) 0 28h 
Total 4,297. 3,573 ~=—-7,70 3,187 9,197 20,089 
II, Unit l-Way 
Trips: (2) 
Surface i @) 1 2 12 as 
Govt. Air 2 16 18 Ll. 1 36 
Civ. Air lL 16 a 3 5 as 
Ship QO = 2 
Total 2 4d. 1 5 1 39 
a. # Of Men: 
Surface Sy O 5 215 1,309 1,578 
Govt. Air 195 1,854 2,049 398 1,356 6./72/ 
Civ. Air 141 1,854 1,995 347 4.32 2,774 
Ship 0 0 164 165 29 
Total 19 1d 2,049 562 1,626 3Io7 
Source: File "AFT 1957 Study," Budget Section, Lozistics Branch, 
Division of Reserve, Headquarters, U. 5. Marine Corps. 
(1) The number of Reserve Units which used only one transporta- 
tion media. The table reads for the first figure, "20 Far 
West Units traveled round trip by Surface." Ia shows the 
number of men in the units. The first figure reads, "2,657 
Far West men traveied round trip by Surface." 
(2) The Number of Reserve Units which used two different trans- 


portation media. The table reads for the first figure, 

"] Far West Unit traveled one way by Surface." IIa shows 
the number of men in the units. The first figure reads 
"oh Far West men traveled one way by Surface." Since each 
unit and each man appear twice, The "Total" lines contain 
the actual number of units and men traveling round trip. 


Figure 5 
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Gollar total ner man. sow could the single dollar total per 
man be adjusted to fit a planned special alr-1Lift? It obvious- 
ly could not. Yet by pricing man-miles through use of the 
various media costs, an eminently flexible astimating system 
would result, adjustable to any changingtravel situation. 

As an example of how the proposed system of estimating 
may be used, the following computations are shown, only as a 
demonstration, and not for the purpose of drawing any conclusions 
as to the validity of the system, At tne time of preparing the 
Fiscal Year 1958 budget estimates, an attendance of 25,000 men 
at annual field training might have been a reasonable estimate, 
Thus multiplying 25,000 by 1,096 miles and doubling the product 
to get round trip mileage gives a result of 54,800,000 man-niles, 
Assuming, per Figure 6, that 1% of the man-miles would be tra- 
veled aboard ship, 38% by Government air, etc, the following 


would result: 


Ship 54.8 , 000 man miles 
SoeG~ air 20 Bok: , 000 
Cw, tier Aa 372 "000 H “ 


Surface 12.056.000 " a 
Total Sl 800,000 "* 1 
Applying the prices per man-mile in Figure 6 (rounding .5 to 1.0), 


would produce the following cost estimates: 


Ship @ $.0 $ 
Govt. Air @ .016 5338, 108 
Civ, Air @ .o45 961, MLO 


Surface @ oy 0,464 
Total Bee 


The actual costs, as reported and estimated in the 1957 study, 
were $1,772,452.° Obviously, had the personnel estimate been 





See Appendix II, 
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more accurate than the one arbitrarily chosen above, the re- 
Sults would be even better. [Tt may prove in practice, however, 
that the nersonnel estimates are overstated and the estimated 
cost ver man-mile understated. 

fhe only conclusion possible from the data presented 
in this Chapter is that the costing area needs further study. 
It is recommended, however, that tne 1958 and 1959 cost studies 
be reprogrammed to provide the same classifications of figures 
utilized in this Chapter, to determine whethar any continuous 


or similar travel pattern exists, 
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CHAPTER V 


CONCLUS IONS 


The problem of estimating the costs of Annual Field 

Training Travel has been broken into three broad areas: 

1. The total men to attend; 

2. The total miles to be traveled; and 

3. The cost of each man-mile to be traveled. 
The use of a single total manpower figure has eliminated the 
errors possible when trying to estimate the attendance of 
specific units. The use of a single one way mileage has elimina- 
ted the need for guessing the destination of each unit and the 
mileage to be traveled by each unit. The cost data, when finally 
available, will provide a method of pricing the total man-miles 
which is flexible and responsive to changing transportation 
usage, The entire process of estimating travel costs will be 
simple and rapid. Not in any sense gnaranteed to be foolproof, 
the system of estimation proposed is presented merely as a 
reasonably accurate tool subject to in-use study and correction. 
Possibly the real value of this study lies in some unemphasized 
finding which a reader in the Division of Reserve may well dis- 


cover and put to use. 
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Thus no great issues have been tackled in this study; 
no resounding, deathless prose has been written. Only a small 
part of a small problem has been studied. The writer can only 


hope that something useful has been accomplished. 





APPENDIX I 
MILEAGE TABLE FOR 221 MAJOR RESERVE UNITS 


Explanation 


l. Each unit has been placed under one of five assign- 
ment policies. The five policies serve as headings for the 
five divisions of the Appendix. 

2. One-way mileages were computed from each unit to 
each of its likely destinations for Annual Field Training. 
Mileages were derived from the Official Table of Distances. 

3. The column titled "# Of Men" contains the number of 
men available for Annual Field Training in 1959, as calculated 
by the Manpower Section, Administrative Branch, Division of 
Reserve, Headquarters, U. S. Marine Corps, in their file "Man- 
power Availability, 31 Dec 58." 

4. The column titled "Man-Miles" contains the product 
of multiplying the "Mean Miles" column by the "# Of Men" column. 


5. In all computations, .5 was rounded to 1.0. 















; = —_~- ie 
| - - ian 
| CXTe) evveRI AEALIE Aim, mr GRAD 








ee 





ee hand 
ee ee 
a 70 pend mee on comes mocitive evil wil” J 
aires at 7 | 
te) wre cory ere evire ee 
dood Lig tT Cememink iny gemttnatzane tml gfe ae 
~ elit De ALR SA’ nt cory Ney deme 
ee 
how eleven ae oMOOL Of gtatiet Chir) leet ave ot 
ee ee 
en er 
1 eet IP + tard bak 
Fuleoye 09 s0enteee ele el 12 gate ail 
(mater Tonle te okt om comlnn “adh? tee Ane 
CA oe eee 











AL 



































- - - -~ 0% AVA GNO SHIIN - - - - 


ONINIVYL CIdId YOU LSVOO LSamh dHd 


OL INES ATIVONNY SLINN SAWaSHY GEZINVDYO ‘OWSO 








Q O0Hh, €6 00g 6£9 S69 646 616 HvEn ‘NaaDO oouTdguash 
O6€SS 062 T6T Lge TST Sel 86 °dI1VO ‘SHTISONV SOT UqUNDSSTe? 
HZOSE 661 9ZT gOh O£T Z0T 6S °aTIVO “HOVGE ONOT  OOMmMODYIS 
OZTLOOT 6gT O€sS Oge 6£9 9T9 98S “ATTVO *CIRIGINGY OSDTSTMUIHT 
nHegeS zg CSET S6TT TS2T GOST ZSxT “INOW ‘STIVA LVaHD  %OTdSgPZOT 
OTEOS O€T Lge OnE gor GOr GLE “aAITVO ‘ONSWHa JIqumsdyy+ 
€6890T LOT 666 969 gSOT SEIT SOTT “auo ‘aNEONG %auNDGSTP? 
90z42 ECT Zgt 60h To gOT gZ "AITTVO ‘NOLdWOD SOUTdSIST2 
90S90T 46 g60T 9EOT S69 QHET QTET “INOW ‘ALINa o9OUTdsuyge 
06469 OZ 466 994 OgeT S96 SS6 OHVGI ‘AsIo@ 9OQUTdSUAHH 
8eZ6g 49 CORT TéZet +09T TST TSST “ENOW ‘SONTTITIAG cOUTdsUIgS 
9LZE6ST ra ESHI 960T 9SST CCST COST “HSVM SWVHONITISA€ oO9UTdIguIgS 
OgSTh OnT 462 SOE OZe L6¢ 49¢ ‘aITvO ‘aIgIdsuduva  AdIamvuyg 
S66SO0T St2 C64 ZO ALO 16S 19S “aTTVO ‘VGRNVIVY UgmliogqsT 
9546 ad g6cT 496 9LET HEHT ALHL "HSVM ‘NadGUaaY SOsUTdspee 

veo ——- = Ts avd i car on GLVLS © Adlo OWN 














jegaxyogevhayeeae 
Rrtsiiz crete 


presasis tages | 


a 
¥y 
oe 
4 


CLIE9 
A ghene 
g9The 
60164 
8990KT 
gt Soc 
T6LEET 
94866 
Sg8St9 
ogegn 
Z26L£9€ 
cHCTE 
getge 
£6618 
OORT SC 


od TIW 
NV 


gtt 
LET 
LOT 
tet 
G4e 
gel 
T9T 
48 

SCT 
S8 

Stt 
all 
TST 
Tel 
LOT 


Nan 


JO *ON 


HOH 
40S 
OS 
Eel 
90S 
€9OT 
Teg 
SHIT 
TLh 
g9& 
HIT 
HSC 
Bet 
eSh 
002 


Salin 
NVaW 





60€ HLS TSS OnS 
e92 T29 Ogs OSS 
c9e Teg 0g OSS 
644 90¢ Sh 
9S¢ qTY T6S 19S 
che 66 LOT ch 
668 659 006 S98 
S26 Sect 902T 94TT 
OLT 46 ALS thS 
66 OSZ Le4 L69 
ceQ CBCT 6S2T Tl2tT 
gth 612 961 99T 
Z6t Qn €er €6 
Sh td2 OZE Sth 
96 O9T LET LOT 


=== > GS AA GO PMR - = - 


"dIIVO *asor NYS 
"AITVO ‘OOSIONYYd NVS 
“dITVD ‘OOSIONVHd NYS 

‘atv SoDuId NYS 
“ar1vo ‘ONOYd NvS 
“HITVO ‘ONICGVNYGE NVS 
HVIN °ALIO DVI Lvs 
NODRUG ‘H@IVS 

“ATTVO SOLNEHYHOVS 
“AGN SONGHY 

"auO ‘GNVILHOd 
“dT1VO ‘@WENZOH LUOd 
“arTvVO ‘YSILLIHA 
"2I1uV °XINZOHd 
"artvo ‘VNaaVS¥d 





aLVLS @° ALIO 


(GHNNILNOO) ONINIVUL CISIA YOd LSVOO LSM AHL 
OL INAS ATIVONNVY SLINO SAWYSSSH GEZINVOYO ONSO 





quusZuIs 
UGVVV9ST 
oodayaypc 
ugyuelysT 
ugsuryyZ 
ojuydspet 
COTSTMISIZ 
yquny SSTPL 
ODNILPS 
ould saI6h 
ugdisugp€e 
opurdsu3Z9 
ALZEMVEIS 
ODdsUgU26 
i quus 2492 





GAVN 


eee ee e=qaoaaoa@@aaas=sSs— ee SSS ooo 


cEESVSPUAELEGT I 
SpE2TEROESESER ER 
piacere gey EEGSTO RE 
er: 
yeewer ages eeeye ge 
ta} dell abies, 4 

















pasepvetaveeneay 




















«, LEGHTE 621 6Ehe Stt2 Tae OSS2 O2S2 "OSIM ‘XVd@ NBGYD ODdsuquyZ 

a 
OcS€gt Og H6CZ L412 €0z2 Lenz L6€2 "NNIW SHLNTAG SOsUTASUagT 
OSdZit~ OT SZ6t HOLT OZgT +402 HHO? °vI ‘SHNIONW SHC °D®1TJTHUIO? 
266522 49OT gZet L121 €22e1 92ST 9641 “O100 ‘HANS ugungpssTyst 
026661 9CT OLZHT EZ OgST 6SST 62ST *HSVM SVWIXVA COQUTdSUI99 
€Sene 64 Zot SST Ege oge Oc “aITvVO SHYVINE COUTaSguaHg 
ZOothd HET €SS L€6 H6E LT SOR "ziuv ‘NOSONL opdngpt 
HSESTT git €OOT L449 LETT ALIT HOT “HSWM S¥YNMOOVL o9DUTdSpE? 
OZ6T9 +h Oth ghT 64S 9¢S 96% *dITVO SNOLMDOLS  9DdNSUQH 
ZLT9IQT cel 92ST ZOeT o99t Z£€9T ZO9T "HSVM SAaNV¥OdS 4Aa9qmvurg 
9hL 262 612 HEET goot SOT Sth STH “HSVM “@ILLVES UgsUTUIOT 
€COOTE 69T LET Eth GET ZOl 4S “aIVO ‘HOVER IVAS COTIFUUIST 
OL02+ 06 €zS 9H S49 259 229 “aIVO S¥SOU VINVS COUTdSUaSE 
0592S O42 S6t ode g9T SHI 46 “aITVO SVOINOW VEINVS ODJTUUIET 
egcOot €02 H6+ 60€ 445 TSS OnS "arTvo ‘asor NVS TedttvasT 

pti a..i — ee aie — —— aLVLS ¥ ALIO aWVN 


---~- 0] <A GD STIIN- - - - 


(GHONIZNOD) ONINIVUL CIZIA YOu LSVOO LSAM FHL 
OL INS ATIVONNY SLINOQ BAYSSAY GEZINVDYO ONSN 


OOOO EEE i 











-gy¢esadeegitasm Ge 
-pegecsiseespeagaaey 














S6LL6T 46 Gto~2 994T L£02 c6t2 +h “VI ‘OOTHELVM ALIAMVEE 
A Onghht «og gogt 6gét Ogt S€gt SOgT ‘NVA SVEmdOE COUTdgISTOT 
oo0ocoL ~=—s Gz o9te Stt2 Tél2 Ogle cele ‘ow ‘SINOT *Ls Ug JUr DPE 
S9TOgzZ LET SHO? Zh6T 8602 9802 9502 “OW “GISIUONIUdS OD°TITHUICT 
ZBS6ZT 69 gZgt OT9T HEQT o¢od 8gé6T *vI °ALIO xnoIs oogaurdguass 
€9688 Td €Se1 O60T STIIT Len 62ZET "OT09 SoTadNd cCOsJUTdSUII6 
C6ECIT 9S L002 6e2T €002 €9TZ €€1zZ “VI SVMHNLZO oosuTdsuqIO€ 
ghOZ6T 26 4602 9912 gOet Z£1S2 Lgne “OSIM SHSOMHSO SOsUTdSUISE 
OTOLT2 611 O6ZT 6291 S89T 6£6T 606T “Haan ‘VHVWO  Aagqumulccpt 
SSTEER gey SSt2 9661 2502 o00te OLe2 “NNIW ‘SITOAVGNNIW 9 °D®TITHUIIE 
T6L4HS 62ec 62t2 Tete L4¢2 Hone HOE? “OSIM ‘AEMNVMTIW ug sSUTYIIT 
BrLEIE HST 2gtz gtte H6EZ €L¢? CHES °OSIN “NOSIGVH Ad3EmMVUd+ 
4S9BLT g6 €ZgT OOLT CTL HS6T HET “UGaN ‘NIOONIT ODsUTdSUIgg 
L4g100z 4g TOo€7 gele egte gOSe ggte "OSIM SASSOHD VI 9DsUTdIgUIHE 
O1T09Th ~=—s«TN”! SgeT L591 €T6T TO6T TZg1 “OW SALIO SVSNVU ug sud Mpa 
— ato we x3 warvé tn ae a ALVLS 9 ALIO AW YN 


- - - - OL X¥M QMO SWITW - - - - 


(QHNNILNOD) ONINIVUL GCISI4 YOd TSVOO LSahM FHL 
OL INAS ATIVONNV SLINO BAUASHHY GHZINVOYO ONSN 


ees nn; 


pf 


E82} st rode get ene 
FEES THAD ASTER RE ES 


SELEDIEEIOSAESE ‘§ 
ssagereuaugeaee 
GRNeHETeR TENN 

















Hel | 
a) 


a 


cecuDesanaengda 7 





in 44992E 
ec60ct 
eStzo2 
60ERLT 
QOOTE? 
ghOT6T 
24SS0e 
96Stth 
Og96ch 
TgTegt 
Oget He 
g66ght 
96gzoT 
S624KT 
+OZTOT 


Sal In 
NYW 


69T 
c9T 
HOR 
£6 

OST 
HOT 
Cee 
942 
AST 
COT 
6hT 
HIT 
cna 
SOT 
qe 





NAW 
JO ‘ON 


CLOT 
Tgé6t 
StZt 
L6LT 
OnST 
ZEST 
926 

TZST 
On9T 
Legt 
OZ9T 
ZOLT 
C48 

6ZET 
9nST 





SaTIW 
NVaNW 


6022 cHgt ZTQT S9QT 
S0te HLET ERT L68T 
HLOZ L49T Cc9T OL9T 
€202 9OZT TggT 6221 
9Igt 6th eH chat 
2g02 9SZT TELT 6L41 
cOZT Stg OTg 8S¥ 
LUT OShT SSHT COST 
64ST 9T6L HEST ZLST 
g602 TEeet STZT €9ZT 
968T 62ST HOST CSST 
6C9T ZLOT SSeT COLT 
Z60T SOZ 61g £98 
SS9T ggel €9eT TICt 
AAAI OgeT 6991 THOT 
Lud — _— qd a 


~aO 01 Ua 
- - - - - OL XVM NO SHIIN - - - - 





“wHV ‘MOOUDILIIA 
"WI ‘ALLGAVAVT 
SVXGL *NOLSAOH 

SVXaL *‘NOLSSATVD 

SVXGL “HLYOM HLYOd 

“wuv SHLINS LHOd 
SVXEL ‘OSVd Ta 
SvxuL ‘SvVITYG 

SVXEL ‘ILSIUHD SNdHoo 

SVXaL ‘ INCWOVdE 
SVXaL ‘NILSAY 

SVXaL ‘OTILIUVWY 

"Ww oN ‘andumnbnaTy 
SVXGL ‘SNATIAV 
°Nvu * VLIHOLIN 





GLVLS 2 ALLO 


(GANNIZNOO) DNINIVUL GISI4 YOU LSvVOO LSAM FHL 
OL INAS XTIVONNY SLINQ SAYASGY GAZINYDYO ONSN 





OD®T IT HUI 
opjsuyaguyg~2 
ug JUITUYg 
ojoelymype 
APGMOBSOT PE 
ogsuydspe6 
OST IFYUIGT 
HOOYnS° HIST 
UGUGOSHAST 
ogguydgpee 
ogsULISUuyeT 
oDJUTcSurgs 
ogguydsuyZs 
oggurdsuyZg 
oogurdsusZt 





GWVN 








ViPETUEARERE OF 
444343 AFURREE ORE | 
eUGATACTLETLAGI® 
| EgSveyensr esata & 
« GEESDDONESSEVOR RAGE 
PUEERASTOSIASE RSD 














Trees 





ptigg TH 
‘yf 

att Hii 
Wit 


if nuk | 


7 
wit 
Lia 
at: 




















tA 
O9z9et 06 qIST gI9T HEAT LL41 S2S1 SVX4L ‘ST1IVd VLIHOIM CDsUTdSUINS 
E19gel 64 Sz9T 06T CCST CUST O9ST SYxXaL ‘OOWA AdgqumcZpe 
SSette Stl ETT 6291 Zg9T LHIT S691 “WINO ‘VSTOL  94ondy3sT 
O926HT S8 9S2T SS02 gZST ZLgt OCA SVXEL ‘VNVMEVXEEL AggMOSST PZ 
HLTSET gZ CELT T£07 99ST gl9t 969T "WI ‘LHOdaARUHS ODFUITASUIOT 
H6nLGh git CEST E1gt Oth TZHT TSAI SVXSL ‘OINOENY NVS UgJsUTUQHT 
60€46 oe Ceer 6097 chet Atal S9et SVXGL ‘OTSONY NYS ODsUTdIS9ST6 
1glSe2 Tél T9gT LEZ OL21 HLT C641 SVXEL SHOHEUY LHOd OOsUTASUIZE 
gcllth 992 9ngT c26t SSST Of€ST géST "VINO ‘ALIO VHOHVINO  OSD®TITHUIG 
9£€0g09 992 9z1z Strhe 6102 H66T ch0e “VI ‘SSHV@THO AGN ugsurUa + 
+Hhgtg 69 €€eT 60ST CHIT rAasi SOIL SVXEL ‘ANVIGIN COsuTdSUIZy 
H96EHT 4eT T9TT HEKT Z90T ZHOT OOTT SvxaL ‘uOocdaNT o9OsFurTASUIOR 
= a. om ark. arivd —, —— GLVLS ® ALIO anvil 


~- >> - Ob 50 WO BEINN - = - = 


(GHNNILNOO) ONINIVUL GISI4 YOd LSVOO LSSA GHo 
OL LNSS ATIVONNY SLINO SAYNESSY GHZINVOYNO ONSN 


ee eee eeeeeeooooosogoaoaeeaaeaea—0O0S oS —OoOorow 


: ees 


‘+ sap oR TRE R 
3 Oe 



















A 

LLTOEE EAT 6€ez 2602 Lzt2 6€z2 L6c2 "TTT “Gerier ALYANVUIG 
O0LOnH SET ogee 94€2 Othe elt] 06€2 "GNI °SITIOdVNYIGNI ugungsdpe 
9789S TS2 4922 Le este +927 cote “TTI “CDVOIHO  Ugzdguumoope 
Té1042 66 6¢42 9242 oZ42 9292 OnLe ‘¥d “SILsvo MaN AdzavyyS2499 
cL066S €6T HOTE 9gOE 6STE cHOE 6el€ | ‘vd “OUNGSNVNESHYA  UGVVVSZ9ST 
SHOE ST Ezy? GOgz2 L4g2 1922 L4BT "Wd °STIITASTENNOD ALAN VUYL 
Suynee SOL 6022 S042 6hL2 1992 6122 OIHO ‘NCINVO ALZEHV ET 
9S0€2S 407 HOS? 1992 S042 E192 S292 O1HO ‘NOUY AIYENVIST 
OSS4S¢ 042 SOTt GZOE oget EHTEL Otct "Xk °N SHNOA AGN Ya Rd guMCDZsT 
SSlIn Nat S@IWH j tu0d ODHIG SWIVd NoweTdNad GoIVLS B® AbLO SVN 


NVA 40 “ON NVGN ~dOdT Ua NVS 62 dAVO 
--7- ~ ~ OL AVA GRO SII -= ~ - - 


ONINIVUL GISIA wou LSVOO LSaM aH. OF LNAS 
ATIVONNY SLINQ DAYASAU CHZINVONO LSVOO LSVa OWSO 


ss 








OT 





d MWHYO ANNELHT ANVETV 
"“HILLIT 
- OL AVM UNO SHIIN - - - 


4 AYTAG ONINIVUL GIZIa You 


HITT 
£26 
HSTT 
690T 
gOOT 
STOT 
8S6 
hE 
c66 
16 
O88 
£96 


THeT 
466 
Stet 
OHTT 
6Z0T 
9BOT 
6201 
S06 
€90T 
56 
TS6 
SOT 


84g 
406 
OgOT 
486 
2G6 
t£6 
948 
S88 
OT6 
IQ 
958 
TO6 


“TTI ‘@ISIADNINdS 
“GNI ‘dda HEAOS 
“TTI ‘GNVISI MoOu 
“TTI ‘quo aio0" 
“TTI ‘vivoud 
“T1Il ‘SaMVI LyauD 
“GNI ‘AUVD 
"GNI SANAVM Lod 
“TTI ‘MuVd LSaMOd 
°GNI ‘STTIASNVAT 
“TTI ‘STTIANVG 
“TTI ‘ODVOIHO 
ALVLS © ALLO 





NUS SLINQO AZAYESHY GEZINVDYO ONSOA 


ODFUrdgastg 
A} d®@L0y syst 
ODFUTFeWDIOD? 
ogsurdguyzo0e 
OOsUTTASUIET 
oosuTdgper 
COST I THURS? 
OD°T ST UUIG 
ugsuds4sT 
OD®TIFUUILT 
oosuydsuyog 
ug JUTUI6 
aWVN 









sretgenieny 7) 
sigezeise> es 
TE: cation 








oth 
885 
414 
cth 
tal 
S6h 
OL 
684 
O€Z 
OLOT 
6€0T 





JSId WMAHSYD AN 
THILLIT 
- - OG AVM FNO SATIN - - - 


HgI 
Z€O1 
ZTOT 
€59 
2d 
OTT 
66€ 
neh 
S9€ 
S49 
49 


O€T 66S 
£16 O£9 
626 ets 
HRY HOE 
949 6S¢ 
St2 gZ9 
STS 096 
EHS S86 
HEH 9c6 
+9 902T 
€62 Stet 
NACHT ANVGIV 





"Oo °N SHDIgIVY 

*VId ‘TWVIN 

*ssIw ‘nosyuove 

"NNGL * VOOONVLLVHO 

“WIV ‘NVHONINUIE 

“VA ° GNOWHOIY 

"f °N ‘NOLNSUL 

“vd ‘ONTaVaY 

"Wd “VIHd@ISQVTIHd 

“I °u SGONTAIAOUd 

"I °u ‘LYOdMaN 
ALVIS P ALIO 





aX HLYNOA AYWAY ONINIVUL CISId Hod 
OL LNAYS SLINN GAYESHY AEZINVDYO ONSA 





ALAGHSSTUAH 
UGHSOT PZ 
AIQGHSOT DE 
AIAGHSOTIST 
UGHSOTPE 
UGHSOTIST 
UGHSSTPE 
ALYGHSOLUIS 
UGHSST3ST 
UGHSST be 
ALYGHSSTIST 
OANVN 











i i 






ii ] 

















Es 9HCTET Let g56 LL0T hg Teg Tg2er °SSVW SNNXT Ogusugpe 
ALTE hd TOU GOeT Ong 656 TORT "aw *NOLSIMGI ODeTITUPE? 
9nhed TA 646 O60T Ged ute gSel “SSVN ° HONTUMV' OPT APAG PE 
Z009Z gOT Lia Tze 95h S2S ZTOT °¢ °N SALIO ASSHHr 8©6oOsUTdgUuaHT 
04909 08 gS2 298 L6% 919 gSOT °K °N ‘NOLONTINOAH oodnsy3s 
SZECOT S2T 428 T€6 99S S89 Lert °NNOOD ‘quOduVH ocogsurdgusod 
codget 94h = s LEN cH LLh 26S gtOot "A °N SALIO NaaUVO Ug JUST 
9HILOT 69T hE €TZ ghE 49S 606 °e °N SHsAOG) =. OCNAT SF MNIZ 
ghZz29 €9 966 g60T €€Z cg cOLT “LA ‘NOLONITUN€a  o9OJUTdSIST 
€gS61T 621 426 TEOT 999 Sgé Lzel "A °N ‘OTVadnd  COsJUTIgUuI6? 
STERHT T0z gtZ ecg LS* 925 SLOT °K °N ‘NATUCCUE OpumO OPZ 
OS6gT* Th 056 +S0T 689 gOg OSZL *ssvw ‘NOLSOd UgJUI pe 
OL4S¢ SOT HT S16 €SS ARS) HITT °X °N ‘NOIWVHONIG  o%9suIdSuIgt 
00006 Og ‘Tani O€eT S98 AES T2H1 “mW SVESMDNY DFULUISOT 
T89KB 46 tZg 496 66S STZ OTeT °K °N SAZNVETY 9O9sUTdSUAOy 

SETIN NSN SdaIIW QSId Madd) # aNNaCHI ANVETV @LVLS 2 ALLO anvil 
NVA dO “ON NVM ~FILLIT 


- - - - OL AWM GNO SHIIK - - - - 


ONINIVUL CIGId YOd LSVOO LSVa ahs 
CL INGS ATIVONNY SLINOQ GAWESHY CaZINVOYO OWNSD 


ee eee ooo SSS OOooO0=Oo0aoOeSSSSSS_aw—S—eEx«,{_a—a———_or 





S 996591 
Sg6g072 
cOL1G 
LS22Lt 
SEOO6T 
cOLLE 
42906 
OH0T9 
HeL he 
Sgtont 
25004 
OZ6n6 
Haha Z 
h9ZO9 
thet 


STN 
NVK 


“gT 
Ste 
96 
102e 
64T 
Hel 
gzT 
OZ 
ett 
T61 
tg 
ozT 
94 
4G 
nel 


Naw 
dO “ON 


c06 
€Sg 
cS 
258 
S9OT 
S02 
S04 
248 
Sta 
SEZ 
RS 
T64 
6101 
96 
900T 


SaTin 
NV 





900T THI 094 cOet 
£56 26S Tid €Stt 
956 T6S oTd cSt 
196 96S S14 LST1 
69TT +O €26 SILT 
cl§ Lh 99S BOOT 
clg ath 99S gOOT 
916 T19 ocd Cit 
ccB L£S* 925 STOT 
6€g aA €6S SEOT 
86 €9S ZOL +HIT 
S68 Os Ong L60T 
€c1l gS24 L£LZ8 6TtT 
OnOT SZ9 OL 9€eT 
OTIT She +98 90£T 
9SId = MUD SNS Cat ANVEIV 
~FILLIT 


-~- - = OL AVM ZO Sow - ~~ - 


°SSvW ° HELSTOUCA 
°K °N ‘ASNOVHAS 
°SSVW ‘ @ISIMDNIYdS 
°K °N ‘UALSaHOOU 
°aM ‘QNVILUOd 

°c °N SSUVAGN Luod 
°c °N SNMVASN LuOd 
“ssw ‘ @ISIASLLId 
°K °N “MHOA AGN 

°K °N S@ITSHOOU MAN 
°NNOO ‘NOCNOT MIN 
°NNOO “N@AVH MGN 
"H °N “@TLSVOD MAN 
“SSWW ‘CHOddaa MEN 
"H °N SUSLSIHONVK 





aLVLS @ ALIO 


ONINIVUL @Tala YOd BSVOO LS¥a aH 
OL SNAS ATIVONNY GLINO SAWHSHH CHZINVOWO ONS 


OQuUUC HIST 
UGULPT 
OD°TIFUIST 
OgMmO OPE 
ugiguqpe 
OD4tTUIS 
ogsurdguy AZ 
ogsurdsper 
ogsurdsua 4 
ODSTITULE 
oosurdspt 
ODPT WOIN yp? 
opsuydsuzns 
ogsurdgpes 
ODT I FHUIQT 





CUS EY 












* : | agate | 
FELGGIERRT SOIT OF 
pas perepees Estee Wl 
| gabapasmeanagety i 


 « £TNEESERTOESESED 
chadetpertavisi ee 











a 91926 ZOT S06 L201 Ct O¢g 166 OIHO ‘@IHIASNVN  C9OJUTISUaHZ 

















65499 i, £98 926 €1g cL6 964 OIHO ‘VHIT opsurdgpeZ 
Ogeod S8 8c CEG 209 te SOOT “Vd “NMOLSNHOC  oS99sUTAISUZHE 
ZEOnS 8g AL gtZ ESE Zbn hT6 “vd ‘DUNaSIYNVH ogsurdspeg 
0896S Og 946 8624 S69 HIG g49 OIHO ‘NOLTINVH °DgsuTdS9ISTZ 
0046g OOT 468 6£0T 459 9d STIT ‘vd ‘aug ONL LG h 
0219S 26 O19 ATL 6hHE g9h O16 ‘vd ‘HNOLSAdGa  o%9suTdS4369 
68962 TOT 6gd THE Le 958 Tea OIHO ‘NOLAVG opdnspe 
69266 TIt 668 T1é 149 ETT 064 OIHO ‘SMEWNIOD osOgurdguyd2 
TTS6h Ld Eng OS GZE hon 196 “Wd ‘VIGHONTIOD  SDPTaP4t03ST 
ooTdg2 OO€ 456 ghOT €89 c0g HOTT OIHO ‘dNVTISARIO UgJUTUITT 
gzEzIT L61 hHeQ ged S89 408 ZTOT OIHO ‘ILVNNIONIO ONUMO DY 
0659S €6 O£9 Stl S9t Et 926 "re °N SNAGQNVYD  cOsUTdsuag9 
OTEgS S8 989 064 Ser +h 996 °f °N SALIO OLLNYIZY oOsFUTASUIEE 
O€TSS nd Std 64g neh €09 SHOT "vd “ANOOZIV cOQgUTdsUaS 
betta A, sire dSId a QNNaCaI §§ ANVETIV ALVLS ¥° ALIO anv Nl 


- - - > OL AVM 3NO S@TIN - - - - 


ONINIVUL GIGdId WOd LSVOO LSVa dH 
| OL INGS ATIVONNY SLINO HAYESHY CAZINVOYWO ONSN 











PEELE ii 























LQELE 6h E94 S98 00S 619 690T “VA °M SDUNASUUVID  DsuTdguag6 
6EgHe 64 Th 49S gst LOE €OZ “VA ‘STTIASSLLOTYVHO opdng3sT 
6gnecze 6Th TES SEY OL2 6gt ttg ‘cH ‘SYOWILIVE ugizugy ST 
9LSHS Zl gS2 gt6 €4S 269 429 OIHO ‘SITIASaNVZ ocDsuTdISUuIZZ 
O6cSET €9T o€g 126 16S om 601 OIHO ‘NNOLSONOQOA Opdsugpt 
969¢2 86 25h S98 S8h 409 ZSOT “Vd ‘ZHOUMALHOS COPTACRNYRST 
Stghd Set 66 €04 gee L454 668 “190 “NOLONIWIIM  D°TSTHUI9T 
cSSeh 89 qT T1g 94h S9S ZEOT “Vd ‘ZHOdSWVITTIN DsurdguIg 
gtsdt2 992 €68 ZOOT HO ST6 298 OIHO ‘Od#IOL ug JUTUIg 
HZOEO gz 80g 646 69S 889 LZ0T OIHO SHTTIANSINGLS 9DsuTdsuggZ 
9THZ9 €g 252 S98 S8h 409 ZSOT “W¥d ‘LYOd-ALHOU ODN LYUII 
ghegh 89 TZ 6€g gSh 94S 026 °vd SATIIASLEOd ogsurdsptg 
OzZSEh +9 0g9 949 ELS 269 Ogd OIHO ‘HENONSLHOd  oDsuTdguaSZ 
Szogte S82 S94 906 9¢S St9 486 °¥d SHOUNESLLId UgsSUTUICT 
OSZTHT See oh te She S9E ABH 926 “Wd ‘VIHdTHqVTIHd ugdngdeqpe 

SHIN Na 406=s S@TIN SCSI) M—“<i;*‘<CNT © ANVETIV GLVLS © AblO GAVN 
NV: 40 °ON VAN -FILEIT 


- -- > OL AVA ONO SHTIN - - - - 


ONINIVUL GIidIad YOu LSVOO LSVa an 
OL LN&S ATIVONNY SLINQ GANHSHY GAZINVOYO ONSD 


eee ees __|_ EEE 











= OTH92 S6 gle c8 Sh 622 OnE "2 °S “NHCLSTIUVHD ODsUTA SPE S 











60gzE 60T LOE L2T Tes SCE Cee "yO “VESoADAV OOHILPC 
Legsz 161 L6€ S6¢ €O9 OTS ga "vO “WINVILY UgI4WIST 
C6EGHT TO€ C64 56S o¢e 6hHE 662 "9 °d ‘NOLONIHSTA Ug JUTYIET 
OZSTS 0g HHO 058 Cet 95% 899 °VA °M *NOLSTTHVNO “CS Opjasuquyy 
9S0gS STT 26h SHY 452 62E Egg ‘vA ‘@IONVOU oDjseuquys 
hOEGS gZ ted 626 c9S St9 494, "VA °M SOMMEASHENMVd  ODJUTASYUAHOT 
OZTES S9 ETS OZ T4g 726 Og "AY “OUCH SNEMO oogsuL a suy09 
Og7zzg Oze HdE SEs g st2 On, "VA *SICMHON ugdngieq.sT 
ZOEL? eZ ALE SES 8 ZT? Ong “VA *SMUN LHCAUMEN ogsurdsyuyZ6 
HETEH 90T ASH gt9 302 L£2€ Eng "VA ‘OUNGHONK'T ogsuzdguye 
SHOeZ GOT 6rd Gté 6rd 848 259 °Ay SAVILASINGT ogsuzdguyZ 
EC2HEL cet TS9 199 S99 302 89S "AM ‘NOTONIXS ODgULdg3sT9 
0669S S8 +69 006 €€S 909 etZ “VA “A SNOZONIGNOY  op7uzrdgugce 
g9204 +9 LE9 THZ L9E S64 St6 "aw ‘ GNYTHaEWNO oOJurd surg 
Selin Net S@iTKR #OStd MeaHO Tors ANVET¥ GhvGs @ Add © ov 
NVH dG OW NVah “TILE 


7=- ™- O© AVA HNO Sela - ~ ~~ 


OMINIVUL GI4id YOd LSVOO bSVe dh 
OG GNAS ATIVGNHVY SLINQ SAd#SaH ASZINVOXO OWN 







Sa e, east ie 
SUapsTgZVS ERNE 7 
Pp SRST eRe CER EAE | 
scaeitapaetieis® @ 


64 


OOT9S 


Oc99tl 


O459% 
66948 
00Z49 


009t42 


O02T9 
0244S 
eoelt 
S2SZS 
00SS% 
CSQEE 
gegte 
E96Zt 
CQHOH 


SETIR 


AVN 


COT 
L402 
69 
tcl 
96 
Sg2 
O2T 
OzT 
HOT 
SZ 
Sel 
L46 
AL 
tT 
ZTT 


a “ON 


055 
O99 
ocs 
en 
004 
096 
OTS 
OSt 
ZO 
£94, 
HOE 
one 
6ct 
gee 
ont 


OFTTH 
SY oH! Mir 





69t C1g £99 HEE 
tgs S08 S62 SSH 
Hon Ogs S69 c9t 
cL9 856 £98 o9t 
€2g €c6 Seg gt h 
414 SS6 626 OnCT 
CEH SES Ogh 06 
Lote HEH th Tes 
CCG 099 9tS Sgt 
Gre €ZOT 9£6 e9t 
O£2 61S ORE Tes 
6TH Ste Gee CLS 
c6e OgT 9ST 49S 
£02 H6E OnE LOn 
ttt T6L ete ett 
Jsid weed) GNareT ~ ZANVETY 
“Fisli'l 
-=-- - OL AVA ap — 


ONINIVUL GCISTaA wou 
OL DNS ATIVOINY SLINO At 


LSYOO L538 
wages Cs 


Ci 


“Wid °OUNVTIHO 

"NN ‘STTTANSVN 
‘wiv *XUUWODINCH 
“VIV *@TIEcH 

SSIH ‘NVICGIUaHM 
"NNT ° SLHeMa 
"NNGL ° STII AXON 
"NNAL “ALLO NOSNHOL 
“¥Id ‘ PITIANO SHOVE 


*SSIN ‘LUGdaITOO 
°9 °S S@TTLANSSD 
“Oo °N *CHOUSHESHD 


9 ou Swysund 


“9 °s ‘wrenntco 





2 ELL 
TH#VDHO DWSD 





dn£4 geLougpe 
ODSLSFUVE 
opsureguyge 
ogoeayyduyyst 
OOSULUSUZOOT 
UGALIOAST 
o9jdsugquyg 
ODsUTAgSESTE 
oj0eLLyduy pz 
OOuduyuty4 ST 
093u1dg436 
ODsULAgHIg? 
ogguids3sty 
oosuydguz6g 
ODALEE 









- I 
pegagehiyreititee Ff 
pqterae Res eeeRee 
| pe RTaERTUPEELES | 


65: 


cehicl 
OC RAAT 
4566S 
cO6hS7e 
OOtHET 
O66ngt 
950S% 
Tehtht 
HLS 
6SCE% 
ALEIS 
Q86S9 


SET 
NYH 





QTT 
CHT 
c9 

tte 
cot 
OTH 
TTtt 
Lee 
+6 

ORT 
CRT 
+6 


Wel 
JO “ON 





6cOT 
OTOT 
£96 
60T 
TOT 
6£6 
96% 
€cg 
Tah 
T62 
L9% 
204 





SeTn 


— +s ape 


NV a) 











HETT GRO QTOT GOT ‘HOIK SONTSNV 
CCT SE6 g66 426 “HOIn SOCEYNVTV 
690T Te AEG €66 "HOTK “NOSMDVE 
66TT TOT €LQOT €got "HOIW *S@lcvH deVuD 
421 g€6 LLOT 626 "HOIW SLALTa 
L401 E58 L€6 616 ‘HOW * LIONLEG 
Sh CRC O€2 60S °O °N SKETVSTNOLSNIMA 
g6% 69g 694, HEE “wid ‘VAMVE. 
STE c9d, 914 6g *Wid ‘dus SVHYTTVE 
€g RAS ASS St2 ‘yD “HVNEYAVS 
T4€ ed9 HLS Che "vO * NOM 
2s S96 stg 99 “wid ‘HOVE VHSLATY 
asid Yasuo  aANGrYT ANVETV GIVLS PY ALLO 


“TILL 
~=- = OL 2¥M GO QIN - - ~ = 


ONTHIVEL GISTa Od LSVOoO Love des 
OF URES ATIVANRY GLIND SAR sda DEZLNVOdG OWED 





opguydgu40s 
dpjAy decougpe 
opsuydguane 
OpeTIFAuIOT 
ODsUpASIST SG 
ug sur ua s 
ODeTsFUbTce 
ugo#eiyuduyystT 
ODALIST 

ODS7T STUNG S 
ONeLsFMUd4 
opgutdeuy66 





GAYR 









reatet tases 


eqieeuttactsees 
Peeps ei ees) cy) 

me) 
tasGgaesseag ' 


jaspatesevertc a 





APPENDIX ITI 
SUMMARY Of 1957 COST DATA 


I. Cost and Mileage Aggregates: 


¢ Per Man- 
Transportation Man Miles Total Cost Mile 
Ship 299,172 $ 0 O 
Government Air: 20,277 46 330,605 1.63 
Civilian Air: 
Reported Costs 19,922,762 890 ,968 
Estimated Costs 2,001 51 
Total 20,694,963 925,485 4b 47 
Surface: 
Reported Costs 10 tole? 478,972 
Estimated Costs 5 604 0 
Total 11,812,733 516, 362 4.37 
GRAND TOTAL 53,084,314 $1,772,452 3.34 


It, Range of Individual Figures Within The Aggregates Above: 


Miles # of | Man-Miles ¢ Per Man- 
1-Way Men Round Trip Mile 
Ships 
Smallest 107 140 30,816 0 
Largest 550 165 79,376 0 
Government Air: 
Smallest 137 12 9,648 * 
Largest 3,522 289 1,046 370 * 
Civilian Air: 
Smallest 776 35 55,872 die Sl 
Largest 3,522 256 941,056 7639 
Surface: 
Smallest 48 27 16,224 1.22 
Largest 1,058 343 u.72 680 9.02 


* The Navy Bureau of Aeronautics bills the Division of 
Reserve one or more times annually for all Reserve 
Air Lifts. Thus the costs of travel could not be com- 
puted by units, but only in the aggregate, 
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Tift. Definition of Cost. 
Cost was defined for the study of 1957 Annual Field Train- 

ing as the total of the costs of: 

1. Travel from the unit to terminals; 

2. Travel between terminals; 

3. Travel from terminais to the destinations 
4, Travel from the destination to terminals; 
J 


. travel between terminals; 


oN 


. Travel from terminals to the units; and 

7. Meals en route. 
Since the Bureau of Ships makes no charge for ship transporta- 
tion, and since, by chance, the units traveling by ship incurred 
no costs, as just defined, ship transportation is shown as cost- 


less throughout this paper. 


IV. Source and Miscellaneous. 

The File "AFT 1957 Study" in the Budget Section, Logistics 
Branch, Division of Reserve, was utilized as the source of the 
cost study. This file contains data by unit ( one page to a 
unit ) covering all phases of the definition of cost in III 
above, Mileages from each unit to its destination were taken 
from Appendix I of this paper, and from the Official Table of 
Distances. The study made for this paper was set up on 14 
column accounting paper, on a double entry basis, thereby re- 
quiring self-balancing, and insuring against arithmetic errors. 


In all computations .5 was rounded to 1.0. 
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